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SEQUENCE.TXT 
SEQUENCE LISTING 



10/S59986 

PCT/EP2004/006805 

imtWGrtiiYiQ Q8 DEC 2005 



<110> Tours Nestle Research center 

<120> implication Of Proteinase And Proteinase inhibitor in Coffee Flavour 

<130> patent proteinase and Proteinase inhibitor coffee 

<160> 16 

<170> patentin version 3.1 

<210> 1 

<211> 1543 

<212> DNA 

<213> Coffea canephora 
<220> 

<221> mRNA 

<222> (1)..(1543) 
<223> 

<220> 

<221> CDS 

<222> (122) . . (1315) 

<223> 



<400> 1 

aagcagtggt aacaacgcag agtacgcggg ggacactcct ccccgttcca ttccagacca 



60 



gggtccaaaa ccaccgtcca agagaggagc agactgcaga gtgatacata caggcacaaa 120 

g atg atg atg aca age gga ggt ctg atg eta ace tgc act ctg get att 169 
Met Met Met Thr Ser Gly Gly Leu Met Leu Thr Cys Thr Leu Ala lie 
1 5 10 15 
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SEQUENCE.TXT 

acc etc tta tec tgc gca etc ate tct tea acc act ttc caa cat gaa 

Thr Leu Leu Ser cys Ala Leu He Ser ser Thr Thr Phe Gin His Glu 

20 25 30 

att cag tat cga gta caa gac ccg tta atg ata cgc caa gtc acc gac 
lie Gin Tyr Arg val Gin Asp Pro Leu Met He Arg Gin val Thr Asp 
35 40 45 

aat cac cac cac cgc cac cac cca ggt agg tct tct gca aac cat cgt 
Asn His His His Arg His His Pro Gly Arg ser Ser Ala Asn His Arg 
50 ~ 55 60 

eta ctg ggc acc acc aca gag gtt cac ttc aag tec ttc gtg gag gag 
Leu Leu Gly Thr Thr Thr Glu val His Phe Lys Ser Phe Val Glu Glu 
65 70 75 80 

tac gag aaa act tac tct acg cac gag gag tac gtg cac cgc ctg ggg 
Tyr Glu Lys Thr Tyr ser Thr His Glu Glu Tyr Val His Arg Leu Gly 
85 90 95 

att ttc gec aag aac etc ate aag gee gcg gag cac cag gee atg gac 
lie Phe Ala Lys Asn Leu lie Lys Ala Ala Glu His Gin Ala Met Asp 
100 105 110 

ccc tec gca ate cac ggc gtc acc cag ttc tct gat etc acc gag gag 
pro ser Ala lie His Gly val Thr Gin Phe ser Asp Leu Thr Glu Glu 
115 120 125 

gag ttt gag get acg tac atg ggc ctt aaa ggt ggc get gga gtt ggt 
Glu Phe Glu Ala Thr Tyr Met Gly Leu Lys Gly Gly Ala Gly val Gly 



ggg acc acc cag ctg ggg aaa gat gat ggg gat gag agt gca gca gag 
Gly Thr Thr Gin Leu Gly Lys Asp Asp Gly Asp Glu Ser Ala Ala Glu 
145 150 155 160 

gtg atg atg gat gta tct gat ttg ccg gag agt ttt gat tgg aga gaa 
Val Met Met Asp Val Ser Asp Leu Pro Glu ser Phe Asp Trp Arg Glu 
165 170 175 

aaa ggt get gtg acc gaa gtg aag acg cag gga aga tgt gga teg tgt 
Lys Gly Ala val Thr Glu Val Lys Thr Gin Gly Arg Cys Gly ser cys 
180 185 190 

tgg get ttt agt aca act gga get att gaa gga get aat ttc att gca 
Trp Ala Phe Ser Thr Thr Gly Ala lie Glu Gly Ala Asn Phe lie Ala 
195 200 205 

act ggc aag ctt etc age eta agt gaa cag cag ctt gtg gat tgt gat 
Thr Gly Lys Leu Leu Ser Leu Ser Glu Gin Gin Leu val Asp cys Asp 
210 215 220 

cat atg tgt gat tta aaa gaa aaa gat gac tgt gat gat gga tgc tec 
His Met Cys Asp Leu Lys Glu Lys Asp Asp Cys Asp Asp Gly cys Ser 
225 230 235 240 

99^ 999 eta atg aca act get ttc aac tac ttg ata gag gca gga ggt 
Gly Gly Leu Met Thr Thr Ala Phe Asn Tyr Leu lie Glu Ala Gly Gly 
245 250 255 

ata gag gag gag gta acc tat ccc tac act ggg aaa cgc gga gaa tgc 
lie Glu Glu Glu val Thr Tyr Pro Tyr Thr Gly Lys Arg Gly Glu cys 



217 
265 
313 
361 
409 
457 
505 
553 
601 
649 
697 
745 
793 
841 
889 
937 



260 



265 
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SEQUENCE.TXT 



985 
1033 
1081 



aaa ttc aat cct gag aaa gtt gcg gtg aaa gtg egg aat ttc gca aaa 
Lys Phe Asn Pro Glu Lys val Ala val Lys val Arg Asn Phe Ala Lys 
275 280 285 

ate cct gag gat gag agt caa att get gee aat gta gtg cat aat ggc 
lie Pro Glu Asp Glu ser Gin lie Ala Ala Asn val val His Asn Gly 
290 295 300 

ccg ctt get att gga ttg aat gcg gta ttc atg caa act tac ate ggg 
Pro Leu Ala lie Gly Leu Asn Ala val Phe Met Gin Thr Tyr He Gly 
305 310 315 320 

qqt gtg tea tgt cct ctt att tgt gac aaa aag agg ate aac cat got 1129 
Glv val ser cys Pro Leu He Cys Asp Lys Lys Arg He Asn His Gly 
7 325 330 335 

att ctt ctt qtg ggc tat ggt tct aga ggc ttc tea ate ctt agg ctt 1177 
val HI Leu vaT cTy Tyr cTy Ser Arg cTy Phe ser He Leu Arg Leu 
340 345 350 

ggc tac aag cca tac tgg att ate aag aac tea tgg ggg aag cgt tgg 1225 
Gly Tyr Lys Pro Tyr Trp He lie Lys Asn ser Trp Gly Lys Arg Trp 
355 360 365 

ggc gaa cat ggt tgc tac egg ctt tgt cga ggg cac aac atg tgt gga 1273 
Gly Glu His Gly cys Tyr Arg Leu cys Arg Gly His Asn Met Cys Gly 
370 375 380 

atg age aca atg gtt tea get gtg gtg aca cag acc tct tga 1315 
Met ser Thr Met Val ser Ala val val Thr Gin Thr ser 
385 390 395 

taccaaaaca tctctgctct tcagaggttg tatacaaggt ggtttgctct tggaagatct 1375 

tatcatgttt tcgaaatatt taggtttgta taatatgaag ggtagagagt aataagaacc 1435 

aaacaaaagt teaggectgt ttctgatagg aatggaatat gateggagtc atttgttact 1495 

ggatcacaaa aaaaaatcca aaaaaaaaaa aaaaaaaaaa aaaaaaaa 1543 

<210> 2 

<211> 397 

<212> PRT 

<213> Coffea canephora 



<400> 2 

Met Met Met Thr ser Gly Gly Leu Met Leu Thr Cys Thr Leu Ala He 
15 10 15 

Thr Leu Leu ser cys Ala Leu lie ser ser Thr Thr Phe Gin His Glu 
20 25 30 

lie Gin Tyr Arg val Gin Asp Pro Leu Met lie Arg Gin val Thr Asp 
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35 40 45 

Asn His His His Arg His His Pro Gly Arg ser Ser Ala Asn His Arg 
50 " 55 60 

Leu Leu Gly Thr Thr Thr Glu val His Phe Lys Ser Phe Val Glu Glu 
65 70 75 80 

Tyr Glu Lys Thr Tyr Ser Thr His Glu Glu Tyr val His Arg Leu Gly 
85 90 95 

lie Phe Ala Lys Asn Leu lie Lys Ala Ala Glu His Gin Ala Met Asp 
100 105 110 

pro ser Ala lie His Gly val Thr Gin Phe ser Asp Leu Thr Glu Glu 
115 120 125 

Glu Phe Glu Ala Thr Tyr Met Gly Leu Lys Gly Gly Ala Gly val Gly 
130 135 140 

Gly Thr Thr Gin Leu Gly Lys Asp Asp Gly Asp Glu ser Ala Ala Glu 
145 150 155 160 

val Met Met Asp val ser Asp Leu Pro Glu ser Phe Asp Trp Arg Glu 
165 170 175 

Lys Gly Ala val Thr Glu Val Lys Thr Gin Gly Arg Cys Gly ser Cys 
y J 180 185 190 

Trp Ala Phe Ser Thr Thr Gly Ala lie Glu Gly Ala Asn Phe lie Ala 
195 200 205 

Thr Gly Lys Leu Leu Ser Leu ser Glu Gin Gin Leu Val Asp Cys Asp 
210 215 220 

His Met Cys Asp Leu Lys Glu Lys Asp Asp Cys Asp Asp Gly Cys ser 
225 230 235 240 

Gly Gly Leu Met Thr Thr Ala Phe Asn Tyr Leu lie Glu Ala Gly Gly 
245 250 255 

He Glu Glu Glu val Thr Tyr Pro Tyr Thr Gly Lys Arg Gly Glu Cys 
260 265 270 

Lys Phe Asn Pro Glu Lys val Ala val Lys Val Arg Asn Phe Ala Lys 
275 280 285 
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lie Pro Glu Asp Glu ser Gin lie Ala Ala Asn val val His Asn Gly 
290 295 300 

Pro Leu Ala lie Gly Leu Asn Ala Val Phe Met Gin Thr Tyr He Gly 
305 310 315 320 

Glv val Ser Cys Pro Leu He cys Asp Lys Lys Arg lie Asn His Gly 
y 325 330 335 

val Leu Leu Val Gly Tyr Gly ser Arg Gly Phe Ser lie Leu Arg Leu 
340 345 350 

Glv Tyr Lys Pro Tyr Trp lie lie Lys Asn ser Trp Gly Lys Arg Trp 
y 1 355 360 365 

Gly Glu His Gly cys Tyr Arg Leu cys Arg Gly His Asn Met cys Gly 
370 375 380 

Met ser Thr Met val Ser Ala Val Val Thr Gin Thr ser 
385 390 395 

<210> 3 

<211> 726 

<212> DNA 

<213> Coffea canephora 
<220> 

<221> mRNA 

<222> (D..C726) 
<223> 

<220> 

<221> CDS 

<222> (79) ,.(498) 

<223> 



<400> 3 

ggcgcaacaa acattgaaag aaaatcaaga acccaaaaaa accccacaag aaaaaaagaa 

aaagaagaag aaaagcca atg gca aaa cca teg tea tct eta etc aca ctt 111 
Met Ala Lys Pro Ser Ser ser Leu Leu Thr Leu 
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159 



207 



SEQUENCE.TXT 
1 5 10 

cct tec ttt ctt ctg ate ttt ttc att ctt gca eta ttt tec ace ace 
pro ser Phe Leu Leu He Phe Phe lie Leu Ala Leu Phe ser Thr Thr 
15 20 25 

etc caa gtt aat gee ttg gga agg aaa gtg gga gca agg gag aag att 
Leu Gin val Asn Ala Leu Gly Arg Lys Val Gly Ala Arg Glu Lys He 
30 35 40 

qag gat gtg aag age aac aaa gaa gtt caa gaa ctt ggg gaa tat tgt 255 
Glu Asp val Lys ser Asn Lys Glu val Gin Glu Leu Gly Glu Tyr Cys 
45 50 55 

gtt tct gag tac aac aag agt ttg egg aag aag aac aac gaa agt ggt 303 
val ser Glu Tyr Asn Lys Ser Leu Arg Lys Lys Asn Asn Glu ser Gly 
60 65 70 75 

get cct ata ate ttc aca tct gtg gtg gag get gag aag cag gtg gtt 351 
Ala Pro lie He Phe Thr Ser val vat Glu Ala Glu Lys Gin val val 
80 85 90 

get ggg ate aaa tat tat etc aag att aag gee acc act tct tct ggg 
Ala Gly lie Lys Tyr Tyr Leu Lys lie Lys Ala Thr Thr ser ser Gly 
95 100 105 

gtt ccc aag gtt tac gat gee att gtg gtg gtt egg cct tgg gtt cat 
val Pro Lys val Tyr Asp Ala lie val val Val Arg Pro Trp val His 
110 115 120 

act aag cca agg cag ttg etc aac ttc tec cct tec cct gee act aaa 
Thr Lys Pro Arg Gin Leu Leu Asn Phe Ser Pro Ser Pro Ala Thr Lys 
125 130 135 

tga agaagaaaat gttgaaaaag ttggaactgt ttgggagatc taatctgatg 548 

attattagta cctttcagtg caaattctct ttgctgttaa gtgttcggtt tttttttttt 608 

ccctgtgtct atttatgacc gtggtcatga tgatatggtg tatgatccag taataattaa 668 

aatctgttgc ataaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaa 726 

<210> 4 

<211> 139 

<212> PRT 

<213> Coffea canephora 



<400> 4 

Met Ala Lys Pro Ser ser Ser Leu Leu Thr Leu Pro Ser Phe Leu Leu 
15 10 15 

He Phe Phe He Leu Ala Leu Phe ser Thr Thr Leu Gin val Asn Ala 
20 25 30 



399 



447 



495 
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Leu Gly Arg Lys val Gly Ala Arg Glu Lys He Glu Asp val Lys ser 
35 40 45 

Asn Lys Glu val Gin Glu Leu Gly Glu Tyr cys Val Ser Glu Tyr Asn 
50 55 60 

Lys ser Leu Arg Lys Lys Asn Asn Glu Ser Gly Ala Pro He He Phe 
65 70 75 »0 

Thr ser val val Glu Ala Glu Lys Gin val val Ala Gly He Lys Tyr 
85 90 33 

Tvr Leu Lys He Lys Ala Thr Thr ser Ser Gly val Pro Lys val Tyr 
3 100 105 HO 

asp Ala lie val val val Arg Pro Trp val His Thr Lys Pro Arg Gin 
115 120 125 

Leu Leu Asn Phe ser Pro Ser Pro Ala Thr Lys 
130 135 

<210> 5 

<211> 2282 

<212> DNA 

<213> coffea canephora 



<220> 

<221> mRNA 

<222> (D..C2282) 

<223> 

<220> 

<223> CDS 

<222> C439)..(1731) 

<223> 

actcactata ctttgcattc tcttcaccat tctccctcaa aactccctcc aacattcttt 60 
tccttggttt tttcatctat ccctcctata aaaatcgatt attttgttct tttacctctt 120 
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aaaaatccat tcttggaatt catttatcca tatacaccat acttgtgcat gtcccttttg 180 

gttgttttgc ttttgtgata agtaattgtt ggtttattgg tttttcatga tggctccgga 240 

tctaagaaga aatgggtcgg tagtagcttt agccctgtta gtctctctgg ttgttaatgg 300 

tgttattttt gatgtagaag gtaacaataa tgtggttttt gaggtggaac ataaatttaa 360 

agggagaagg aatgagaatg gaggaagagg gtctttttga cttcactcaa ggctcatgat 420 

tcccaccgcc atggcaga atg ctt gca gcc ctt gac atg cct ttg ggt ggc 471 
tcc 9 uy a Met Leu Ala Ala Leu Asp Met Pro Leu Gly Gly 
1 5 10 

aat ggt tcc cct aca gat gca gcg etc tat ttc act aag ctt teg att 519 
Asn Gly ser Pro Thr Asp Ala Ala Leu Tyr Phe Thr Lys Leu Ser lie 
15 20 25 

ggg act cct cct cag gat tat tat gtg caa gtg gat aca gga agt gac 567 
Gly Thr Pro Pro Gin Asp Tyr Tyr Val Gin val Asp Thr Gly ser Asp 
30 35 40 

att etc tgg gta aac tgt get ggt tgt gtc aga tgc ccc aag aaa age 615 
lie Leu Trp val Asn Cys Ala Gly cys val Arg cys Pro Lys Lys ser 
45 SO 55 

agt ctt ggt att gac ttg act eta tat gac atg aaa gcc tcc age acc 
Ser Leu Gly lie Asp Leu Thr Leu Tyr Asp Met Lys Ala Ser ser Thr 
60 65 70 75 

ggg aga ctt gtt act tgt gat caa gac ttt tgc ttg tct gca ttc aat 
Gly Arg Leu Val Thr Cys Asp Gin Asp Phe Cys Leu Ser Ala Phe Asn 
80 85 90 

gcc cca gcc tct gat tgc aag gtt ggt aac ccc tgt gca tat tct gtt 
Ala Pro Ala Ser Asp Cys Lys val Gly Asn Pro cys Ala Tyr ser val 
95 100 105 

act tac gga gac ggg age tea acc ggc gga tat ttt gtc aga gac tat 
Thr Tyr Gly Asp Gly ser ser Thr Gly Gly Tyr Phe val Arg Asp Tyr 
110 115 120 

gca aaa ctt aat caa ctg acg gga aat ctt caa acc ata ccc atg aat 
Ala Lys Leu Asn Gin Leu Thr Gly Asn Leu Gin Thr lie Pro Met Asn 
125 130 135 

ggt agt ata gtg ttt ggg tgt tea tct caa caa tct gga gag eta ggg 
Gly Ser He val Phe Gly Cys Ser ser Gin Gin Ser Gly Glu Leu Gly 
140 145 150 155 

tea tct act gaa gca gtt gat ggc ata att ggt ttt gga caa gca aat 
ser Ser Thr Glu Ala val Asp Gly lie lie Gly Phe Gly Gin Ala Asn 

tea tct att att tea cag ctt get tea gca gga aag gtt aaa aaa ata 
ser ser lie He ser Gin Leu Ala ser Ala Gly Lys val Lys Lys lie 
175 180 185 

ttt tea cat tgc ttg gat ggt ate aat gga gga ggc ata ttt get att 
Phe ser His cys Leu Asp Gly lie Asn Gly Gly Gly lie Phe Ala He 
190 195 200 

gga caa gta gtg cag cca aaa eta aag aca aca cca ttg gtc cca aat 



711 
759 
807 
855 
903 
951 
999 
1047 
1095 
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Glv Gin val val Gin Pro Lys Leu Lys Thr Thr Pro Leu val Pro Asn 
' 205 210 215 



1143 



nan oca cat tat aat gtt gtt ctg aac gca att gag gtg ggt ggc gac 
Glu Ala Sis Tyr Asn val val Leu Asn Ala lie Glu val cTy GTy Asp 
220 22S 230 

att eta aac ctt ccc tea gat gta tta gga ggt gga tct gga agt ggt 1191 
val Leu Asn Leu Pro ser Asp val Leu G?y G?y GTy ser Giy ser GTy 



1239 
1287 



1383 
1431 
1479 



aca ata ata gac agt ggt aca acc ttg get tat ctt cct gat gat gtc 
Th? lie lie Asp ser Giy Thr Thr Leu Ala Tyr Leu Pro Asp Asp val 
255 260 

far art cca ctt atq gaa aag att acg gca tec caa tec aac ttg aaa 
tE tS Pro 2u Set Glu Lys He Thr Ala ser Gin Ser Asn Leu Lys 
3 270 275 

ate cat att gtt gaa aat cag ttc aag tgc ttt gtc tat agt gga aat 1335 
fie His lie val Glu Asn Gin Phe Lys cys Phe val Tyr ser Gly Asn 
285 290 295 

att aat aat aqa ttt cca gtt gta tct ttc cac ttt gag gat tea ctt 
val Sp Asp GTy Phe Pro val Val ser Phe His Phe Glu Asp Ser Leu 
300 305 310 

*-ri- ttn aca att tat ccc cat gaa tat etc ttt gat ctt cat gat gat 
ser JeS Thr Sal Tyr Pro Sis Glu Tyr Leu Phe Asp Leu His Asp Asp 
320 325 

caa taa tat att ggt tgg cag aat aag ggt atg cag aca aga gat gga 
6lS Trp cys He Giy Trp Gin Asn Lys Gly Met Gin Thr Arg Asp Gly 
r 335 340 345 

.., aaa act ctt ttg gga gat ctt gta etc gca aac aag ctt gtt 1527 
Arg ilS val Thr III SS Gly Asp Leu val Leu Ala Asn Lys Leu val 
350 355 3oU 

tea tat aat ctt gaa aat caa acc att gga tgg get gaa tat aat tgc 1575 
l?r Tyr Asp Leu Glu Asn Gin Thr He GTy Trp Ala Glu Tyr Asn cys 
365 370 375 

tct tea aac ate aaa ttg aga gac gag aag tea gga aac gtg tat get 
ser ser ser lie Lys Leu Arg Asp Glu Lys ser Gly Asn VaT Tyr Ala 
380 385 390 3»5 

gtg ggc tct cat ate att tct tea get cgc ggc ctg aat get gga aag 
val Gly ser His He lie ser ser Ala Arg Gly Leu Asn Ala Gly Lys 
400 405 4iu 

act eta agg ttc eta ttg tta ate ate aca tea ttg ttg cat gca ctt 1719 
Ala Leu Arg Phe Leu Leu Leu He He Thr ser Leu Leu His Ala Leu 
415 420 4Z5 

ttg ate cca tga acatttaaaa tcatactagc tgagaaggag gcattatgat 1771 
Leu lie Pro 
430 

agegtaccat ggtactcata gtgatcaggc atettgetga ttctttggac cattataatt 1831 
tctcatgtgt ttaaagtgaa agtcagttcg tcgagacatc ttgtgactcc ataatcttct 1891 



1623 
1671 
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tgatcaagct gaactctact cacaaaacca tagctaattc ttttgatctc aaaagagaaa 1951 

taggctctgc aaaaggattt cggaggttga tgttgaacat tcttcttatt tggatgttat 2011 

tgatacccca gatgattaag gaaagcctat aggaaacaga tggtgggaag gagtatacat 2071 

tctttctgac tctttggaac ttcctagcgt atacacatat ttcacacgga atgtatctta 2131 

taattcatct gttctttctg tttattgtca acttgtttca aatgattgga gtagctgcaa 2191 

taatcaactc ggatggtggt tcatgcttaa ggctcgtctt gcctcattgt taagacgtga 2251 

2282 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 

<210> 6 

<211> 430 

<212> PRT 

<213> coffea canephora 



<400> 6 

Met Leu Ala Ala Leu Asp Met Pro Leu Gly Gly Asn Gly ser Pro Thr 
1 5 10 1:> 

Asp Ala Ala Leu Tyr Phe Thr Lys Leu ser He Gly Thr Pro Pro Gin 

asd Tyr Tyr val Gin val Asp Thr Gly ser Asp He Leu Trp val Asn 
35 40 45 

cys Ala Gly cys val Arg cys Pro Lys Lys ser ser Leu Gly lie Asp 
50 55 60 

Leu Thr Leu Tyr Asp Met Lys Ala ser ser Thr Gly Arg Leu val Thr 
65 70 75 w 

cys Asp Gin Asp Phe cys Leu ser Ala Phe Asn Ala Pro Ala Ser Asp 
85 90 

Cvs Lys val Gly Asn Pro cys Ala Tyr Ser val Thr Tyr Gly Asp Gly 
100 105 11° 

Ser Ser Thr Gly Gly Tyr Phe val Arg Asp Tyr Ala Lys Leu Asn Gin 
115 120 125 

Leu Thr Gly Asn Leu Gin Thr He Pro Met Asn Gig ser He val Phe 
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Glv cys Ser ser Gin Gin ser Gly Glu Leu Gly ser ser Thr Glu Ala 
14§ 150 155 loo 

val Asp Gly He He Gly Phe Gly Gin Ala Asn ser ser He lie ser 
165 170 

Gin Leu Ala ser Ala Gly Lys val Lys Lys lie Phe ser His Cys Leu 
180 185 190 

asp Gly He Asn Gly Gly Gly He Phe Ala He Gly Gin val val Gin 
195 200 205 

pro Lys Leu Lys Thr Thr Pro Leu val Pro Asn Glu Ala His Tyr Asn 
210 215 220 

val val Leu Asn Ala lie Glu val Gly Gly Asp val Leu Asn Leu Pro 
225 230 235 240 

ser Asp val Leu Gly Gly Gly ser Gly ser Gly Thr He lie Asp ser 
245 250 255 

Gly Thr Thr Leu Ala Tyr Leu Pro Asp Asp val Tyr Thr Pro Leu Met 
260 265 270 

Glu Lys He Thr Ala Ser Gin ser Asn Leu Lys He His He val Glu 
275 280 285 

Asn Gin Phe Lys cys Phe val Tyr ser Gly Asn Val Asp Asp Gly Phe 
290 295 300 

pro val val Ser Phe His Phe Glu Asp Ser Leu Ser Leu Thr Val Tyr 
305 310 315 320 

pro His Glu Tyr Leu Phe Asp Leu His Asp Asp Gin Trp Cys lie Gly 
325 330 335 

Trp Gin Asn Lys Gly Met Gin Thr Arg Asp Gly Arg Glu val Thr Leu 
340 345 350 

Leu Gly Asp Leu val Leu Ala Asn Lys Leu val Ser Tyr Asp Leu Glu 
355 360 365 

Asn Gin Thr lie Gly Trp Ala Glu Tyr Asn cys Ser Ser ser lie Lys 
370 375 380 

Leu Arg Asp Glu Lys Ser Gly Asn val Tyr Ala val Gly ser His lie 
385 390 395 400 
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ne Ser Ser Ala Arg Gly Leu Asn Ala Gly Lys Ala Leu Arg Phe Leu 
405 410 415 

Leu Leu lie lie Thr ser Leu Leu His Ala Leu Leu lie Pro 
420 425 430 

<210> 7 
<211> 1819 
<212> DNA 

<213> coffea canephora 



<220> 

<221> mRNA 

<222> (1) . . (1732) 

<223> 

<220> 

<221> CDS 

<222> (79) . . (1602) 

<223> 



<400> 7 

cttactgact ctcgtatatt attcaatcta tcttttgagt tttgcaagag cccatcaagc 60 

atcaaggcat aaccaacg atg gag agg agg tac ctt tgg gca gca ttt gta 111 

Met Glu Arg Arg Tyr Leu Trp Ala Ala Phe Val 

tta ggg gcg att gtg tgt tct eta ttt cct ctt cct tct gaa gga tta 159 
Leu Gly Ala lie Val cys ser Leu Phe Pro Leu Pro Ser Glu Gly Leu 
15 20 25 

aag cga att age ctg aaa aaa aaa ccc tta gat att caa age ata aga 207 
Lys Arg lie Ser Leu Lys Lys Lys Pro Leu Asp lie Gin Ser lie Arg 
30 35 40 

get gec aaa tta get cat ctg gag age aca cat ggc get ggt agg aaa 255 
Ala Ala Lys Leu Ala His Leu Glu Ser Thr His Gly Ala Gly Arg Lys 
45 50 55 

gag atg gac aac aat tta ggc agt tec aat gag gac ata ttg cct tta 303 
Glu Met Asp Asn Asn Leu Gly ser Ser Asn Glu Asp lie Leu Pro Leu 
60 65 70 75 

aag aat tac ctg gat gee cag tac tat gga gag att gga att ggt act 351 
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Lys Asn Tyr Leu Asp Ala Gin Tyr Tyr Gly Glu lie 
80 85 


Gly 


lie 


Gly 
90 


Thr 




cca cct cag aag ttc aca gtt ata ttt gat 
Pro Pro Gin Lys Phe Thr Val lie Phe Asp 
95 100 


aca ggc 
Thr Gly 


agt 
Ser 


tec 
ser 
105 


aac 
Asn 


etc 
Leu 


399 


tag gtg cca teg gca aaa tgt tac ttc tct 
Trp val Pro Ser Ala Lys cys Tyr Phe ser 
110 115 


att gec 
lie Ala 


tgc 
120 


tgg 
Trp 


etc 
Leu 


cac 
His 


447 


tec aag tac aag gca aag aag tea agt act 
ser Lys Tyr Lys Ala Lys Lys Ser Ser Thr 
125 130 


tat aca 
Tyr Thr 
135 


gee 
Ala 


ata 
He 


ggg 
Gly 


aaa 
Lys 


495 


tct tgt tea att cgt tat ggt tct gga tea 
ser cys ser lie Arg Tyr Gly Ser Gly ser 
140 145 


att tct 
lie Ser 
150 


gga 
Gly 


ttc 
Phe 


tec 
ser 


agt 
Ser 
155 


543 


cag gat aac gtt gaa gtt ggt gat ctt gtt 
Gin Asp Asn Val Glu val Gly Asp Leu val 
160 165 


gtc aaa 
val Lys 


gat 
Asp 


caa 
Gin 


gtt 
val 
170 


ttt 
Phe 


591 


att gaa get tea cga gaa gga agt ctt aca 
He Glu Ala ser Arg Glu Gly Ser Leu Thr 
175 180 


ttt gta 
phe val 


att 
He 


gec 
Ala 
185 


aag 
Lys 


ttt 
Phe 


639 


gac ggg ata ctt ggc ctt gga ttc cag gag 
Asp Gly lie Leu Gly Leu Gly Phe Gin Glu 
190 195 


ate get 
lie Ala 


gtt 
val 
200 


gat 
Asp 


aac 
Asn 


atg 
Met 


687 


gtg ccg gtc tgg tat aat atg gtg gac caa 
val Pro val Trp Tyr Asn Met Val Asp Gin 
205 210 


ggt etc 
Gly Leu 
215 


gtg 

val 


gat 
Asp 


gag 
Glu 


caa 
Gin 


735 


gta ttc tct ttc tgg ctt aac cgc gac cca 
val Phe ser Phe Trp Leu Asn Arg Asp Pro 
220 225 


aat get 
Asn Ala 
230 


gaa 
Glu 


gac 
Asp 


gga 

Gly 


ggt 

Gly 
235 


783 


gag ctg gtc ttt ggt ggt gta gat aca aat 
Glu Leu val Phe Gly Gly val Asp Thr Asn 
240 245 


cac ttc 
His Phe 


aag 
Lys 


gga 
Gly 


aag 
Lys 
250 


cat 
His 


831 


aca tat gtt cct gta act cag aag gga tac 
Thr Tyr val Pro val Thr Gin Lys Gly Tyr 
255 260 


tgg caa 
Trp Gin 


ttt 
Phe 


aaa 
Lys 
265 


atg 
Met 


gga 

Gly 


879 


gat ttt etc att ggg aac gtc tea aca ggc 
Asp Phe Leu lie Gly Asn val ser Thr Gly 
270 275 


ttt tgt 
Phe cys 


gaa 
Glu 
280 


gga 

Gly 


ggt 

Gly 


tgt 
cys 


927 


get get att gtg gac tct gga aca teg ttg 
Ala Ala lie val Asp Ser Gly Thr ser Leu 
285 290 


etc get 
Leu Ala 
295 


ggt 
Gly 


cca 
Pro 


act 
Thr 


act 
Thr 


975 


gtt gtg act caa att aat cat gee att gga 
val val Thr Gin lie Asn His Ala lie Gly 
300 305 


get gaa 
Ala Glu 
310 


gga 

Gly 


gta 
Val 


gtt 

val 


age 
ser 
315 


1023 


act gaa tgt aaa gaa att gtt tea cag tat 
Thr Glu Cys Lys Glu lie val ser Gin Tyr 
320 325 


ggt gaa 
Gly Glu 


ctg 
Leu 


att 
He 


tgg 
Trp 
330 


gat 
Asp 


1071 
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SEQUENCE. TXT 

etc etc gta tea ggg gta eta ccc gac aga gtt tgt aaa caa get gat 
Leu Leu val ser Gly Val Leu Pro Asp Arg Val cys Lys Gin Ala Gly 
335 340 345 

tta tgt ccc ctt cgt got get cag cat gag aat get tat ate aag tea 
Leu Cys Pro Leu Arg Gly Ala Gin His Glu Asn Ala Tyr He Lys ser 
350 " 355 360 

gtc gtc gac gag gag aae aag gag gaa get tct gtt gat gaa tec eeg 1215 
val val Asp Glu Glu Asn Lys Glu Glu Ala ser val Gly Glu Ser Pro 
365 370 375 

atg tgt act get tgt gaa atg get gtt gtt tgg atg caa aac cag ctg 1263 
Met cys Thr Ala cys Glu Met Ala val val Trp Met Gin Asn Gin Leu 
380 385 390 395 

aaa cag cag gga act aag gag aaa gtg ctt gca tat gtg aat cag ctt 1311 
Lys Gin Gin Gly Thr Lys Glu Lys Val Leu Ala Tyr val Asn Gin Leu 
7 400 405 410 

tqt gaa age ata cca agt ccc atg gga gaa tec ate att gac tgc aac 1359 
cvs Glu Ser lie Pro Ser Pro Met Gly Glu Ser He lie Asp cys Asn 
415 420 425 

agt tta tec ace ctg cca aat gtt tea ttc ace ate gga ggg aaa agt 1407 
Ser Leu Ser Thr Leu Pro Asn Val Ser Phe Thr He Gly Gly Lys Ser 
430 435 440 

ttt gag ctg ace ctt aag gag tat gtt ctt cga act gga gaa ggc ttt 1455 
Phe Glu Leu Thr Leu Lys Glu Tyr val Leu Arg Thr Gly Glu Gly Phe 
445 450 455 

get gaa gtc tgc ate agt gga ttc atg get atg gat gtg ccg ccg cct 1503 
Ala Glu val cys lie ser Gly Phe Met Ala Met Asp val Pro Pro Pro 
460 465 470 475 

cgt ggt ccc ate tgg gtt ctg gga gat gtg ttc atg gga gtg tac cac 1551 
Arg Gly Pro lie Trp val Leu Gly Asp val Phe Met Gly val Tyr His 
* 480 485 490 

ace gtg ttt gat tat ggt aat etc egg atg ggt ttc gca aga get get 1599 
Thr val Phe Asp Tyr Gly Asn Leu Arg Met Gly Phe Ala Arg Ala Ala 
495 500 505 

tag acaagactgt ttatttcgtc tactgtttga eggtcctaag agaagctatg 1652 

aagacatgta gtagcttgta aattaggatt taattatget tggctggttt atgggtggtg 1712 

cttttaatat tatatgtaat gtaagcagat atgttacctt gttttagagt ttcaaggaaa 1772 

ctgeaatatt tacttceggt aaaaaaaaaa aaaaaaaaaa aaaaaaa 1819 

<210> 8 

<211> 507 

<212> PRT 

<213> coffea canephora 
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<400> 8 

Met Glu Arg Arg Tyr Leu Trp Ala Ala Phe val Leu Gly Ala lie val 
1 5 10 13 

cys ser Leu Phe Pro Leu Pro ser Glu Gly Leu Lys Arg lie Ser Leu 
20 25 3° 

lvs lvs Lys Pro Leu Asp He Gin Ser lie Arg Ala Ala Lys Leu Ala 
3 ' 35 40 45 

His Leu Glu ser Thr His Gly Ala Gly Arg Lys Glu Met Asp Asn Asn 
50 55 60 

Leu Gly ser Ser Asn Glu Asp He Leu Pro Leu Lys Asn Tyr Leu Asp 
65 70 75 80 

Ala Gin Tyr Tyr Gly Glu He Gly He Gly Thr pro Pro Gin Lys Phe 

Thr val He Phe Asp Thr Gly ser ser Asn Leu Trp val Pro Ser Ala 
100 105 J- 10 

Lys cys Tyr Phe ser lie Ala cys Trp Leu His ser Lys Tyr Lys Ala 

Lvs Lys ser ser Thr Tyr Thr Ala He Gly Lys Ser Cys ser lie Arg 
y 130 135 140 

Tyr Gly Ser Gly ser He Ser Gly Phe Ser Ser Gin Asp Asn val Glu 
1^5 ' 150 155 160 

val Gly Asp Leu val val Lys Asp Gin val Phe He Glu Ala ser Arg 
165 170 175 

Glu Gly ser Leu Thr Phe val lie Ala Lys Phe Asp Gly lie Leu Gly 
180 185 190 

Leu Gly Phe Gin Glu He Ala val Asp Asn Met val Pro val Trp Tyr 
195 200 205 

Asn Met val Asp Gin Gly Leu val Asp Glu Gin val Phe Ser Phe Trp 
210 215 220 

Leu Asn Arg Asp Pro Asn Ala Glu Asp Gly Gly Glu Leu val Phe Gly 
225 230 235 *w 

Gly val Asp Thr Asn His Phe Lys Gly Lys His Thr Tyr val Pro val 
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SEQUENCE -TXT 
250 



255 



Thr Gin Lys Gly Tyr Trp Gin Phe Lys Met Gly Asp Phe Leu lie Gly 
260 265 270 



Asn val ser Thr Gly Phe Cys Glu Gly Gly cys Ala Ala He val Asp 
275 280 285 



ser Glv Thr Ser Leu Leu Ala Gly Pro Thr Thr val Val Thr Gin lie 
290 295 300 

Asn His Ala He Gly Ala Glu Gly val val ser Thr Glu cys Lys Glu 
305 310 315 3ZO 

He val ser Gin Tyr Gly Glu Leu lie Trp Asp Leu Leu Val ser Gly 
325 330 335 



val Leu Pro Asp Arg val Cys Lys Gin Ala Gly Leu cys Pro Leu Arg 
340 345 350 



Ala Gin His Glu Asn Ala Tyr He Lys Ser Val val Asp Glu Glu 
355 360 365 



Asn Lys Glu Glu Ala Ser val Gly Glu ser Pro Met cys Thr Ala Cys 
370 375 380 



Glu Met Ala val val Trp Met Gin Asn Gin Leu Lys Gin Gin Gly Thr 
385 390 395 400 



lvs Glu Lys val Leu Ala Tyr val Asn Gin Leu Cys Glu ser lie Pro 

J * a r\r- A1f\ ills 



ser Pro Met Gly Glu ser lie lie Asp cys Asn Ser Leu ser Thr Leu 
420 425 430 



pro Asn val ser Phe Thr lie Gly Gly Lys Ser Phe Glu Leu Thr Leu 
435 440 445 



Lys Glu Tyr Val Leu Arg Thr Gly Glu Gly Phe Ala Glu val cys lie 
450 455 460 



Ser Gly Phe Met Ala Met Asp val Pro Pro Pro Arg Gly Pro lie Trp 
465 470 475 480 



val Leu Gly Asp val Phe Met Gly Val Tyr His Thr Val Phe Asp Tyr 



485 



490 
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Gly Asn Leu Arg Met Gly Phe Ala Arg Ala Ala 

<210> 9 

<211> 726 

<212> DNA 

<213> coffea canephora 



gg"actttttc tcgcactaag ttcacagaaa aagataagaa ggctctgtat ttgggaattt 60 

tgttgaattt tcagtcgatt ttttgtttct taaagaagga atggcaaaag ttggtgggat 120 

cagtgaatct aagggcaatg agaacagcct tgaaattgag agcctggcta agtttgctgt 180 

ggatgattac aacaagaaac agaatgccct tttggaattt cagaaggtga tcaacagtaa 240 

agagcaggtt gttgctggta ccgtgtacta tctgaccatt gaggtgaaag atgggaatga 300 

gaagaagctt tatgaggcca aagtttgggt gaagccatgg ttgaacttca aggaggttca 360 

agaattcaag cctgctgctg gtgatactag tgcctaaatt tgcttcttaa caatgcgcta 420 

ttgcctattt gcctagtaga aataaagcta acgcgtaaat gtctttcagt tggaaagatt 480 

ggagtttcaa acatgcttag tttgtatatg ctataactcg taatattaac atgttagtaa 540 

catgttatct tatgttggat agatgttaag accaacataa tcttcgctga tgttcggttc 600 
gatgtgatct gatcctgtgg tttttatacc actctggctt gagtatcatt acccttagtc 
cctttatgtg gctcttattg ttgaaataaa aagtcatttt tctcttaaaa aaaaaaaaaa 
aaaaaa 



<210> 10 

<211> 98 

<212> PRT 

<213> Coffea canephora 

<400> 10 

Met Ala Lys val Gly Gly He ser Glu ser Lys Gly Asn Glu Asn ser 
1 5 10 ±D 

Leu Glu He Glu ser Leu Ala Lys Phe Ala val Asp Asp Tyr Asn Lys 
20 25 30 

Lys Gin Asn Ala Leu Leu Glu Phe Gin Lys val He Asn Ser Lys Glu 



660 
720 
726 
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35 40 45 

Gin val val Ala Gly Thr val Tyr Tyr Leu Thr lie Glu val Lys Asp 
50 55 60 

Gly Asn Glu Lys Lys Leu Tyr Glu Ala Lys val Trp val Lys Pro Trp 
65 70 75 80 

Leu Asn Phe Lys Glu val Gin Glu Phe Lys Pro Ala Ala Gly Asp Thr 
85 90 95 

Ser Ala 



<210> 11 
<211> 688 
<212> DNA 

<213> coffea canephora 

<400> 11 Cft 
ggaaataacc cccccactag attgaaaccg cccgttcaaa atccatccat ccatcagccc 60 

caacaccaat aaccgacgct gcaagaatgg cttctgcctt tccccatctc ctcctactca 120 

ccaccctggc agctatctgt cttttctccg acgtcccttc cgcggctttg ggtggtcgcc 180 

ccaaagatgc cttagtcggc ggttggagta aggctgaccc caaggaccca gaggtgctag 240 

agaacggaaa atttgccata gatgagcaca acaaggaggc cggtaccaag ttggagttta 300 

aaactgtggt ggaggcgcag aagcaagtgg tggccggcac aaattacaag attgtgataa 360 

aggcattgga tggcactgct tcaaatctgt acgaggccat tgtttgggtc aagccctggc 420 

tcaaattcaa gaagcttact tccttcagga aacttccctg atcagattta aggggatgta 



<210> 12 

<211> 124 

<212> PRT 

<213> Coffea canephora 



480 



ataagcatgt gcatttcttg cttaaaactg tggcatgaga ggtgtatgta taatcatctg 540 

tatttcttgc ttaaaactgt ggtatgacta tgagagatgt ttgaagtgta ctgtactaca 

agagctttca tacatatgca agagttgaag cacttgtttg cttctgataa taataataat 
acatcgtttt aaaaaaaaaa aaaaaaaa 



600 
660 
688 
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<400> 12 

Met Ala ser Ala Phe Pro His Leu Leu Leu Leu Thr Thr Leu Ala Ala 
1 5 10 15 

lie cys Leu Phe ser Asp val Pro ser Ala Ala Leu Gly Gly Arg Pro 

lvs asp Ala Leu val Gly Gly Trp ser Lys Ala Asp Pro Lys Asp Pro 
y 35 40 45 

Glu val Leu Glu Asn Gly Lys Phe Ala He Asp Glu His Asn Lys Glu 
50 55 60 

Ala Glv Thr Lys Leu Glu Phe Lys Thr val val Glu Ala Gin Lys Gin 
65 70 75 80 

val val Ala Gly Thr Asn Tyr Lys He val He Lys Ala Leu Asp Gly 
85 90 

Thr Ala ser Asn Leu Tyr Glu Ala He val Trp val Lys Pro Trp Leu 
100 105 HO 

Lys Phe Lys Lys Leu Thr ser Phe Arg Lys Leu Pro 

<210> 13 

<211> 697 

<212> DNA 

<213> coffea canephora 



gttttcgata gtcacaagca attgcaaaaa tctacttcgt acttataagc tagctagttc 60 

ctcaaggaaa aaatggctac ggtcgcagcc aaatctgcta ctgccgctat tggtgctgga 120 

cagaaaaaca tggtgggtgg tggtctaagc tctactgttc ctcctcgatc gtcaaccgtc 180 

aacccgaaag accctcacgt gattcagatc gcacaatttg cagttgcaaa ctacaacgcg 240 

aaggccggga ccactgtggt ttggctgaat gtggaatatg gcttctggtg gattgacgat 300 

gacacttact acatgcttgc cattaaaact caggatctta cgggcacaca ttgcgacgta 360 

gcattggttc gtgaaatatc ggagagcaat ggtacttata gcctcaaatg gtacaatcat 420 

aacaataagt gaccacgcac tactcttgat cagctgagga tcaatgactt taattatata 480 
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SEQUENCE.TXT _ 
tagtgtttat ggtgtggctt tcagtttatg catggatgat gtactgctgt catgcatacg 540 

tctccctacg gtggtactag tacattgaag gtgcagttgt accgataaaa atgcaccatt 600 

aaataaaaaa aaatcaccgt ttatgtttga gtttgtattc ctgtatgata aaggtgcagt 660 

taaggcacca ttaaatatga tggcttcgtc actttct 697 

<210> 14 
<211> 119 
<212> PRT 

<213> Coffea canephora 
<400> 14 

Met Ala Thr val Ala Ala Lys Ser Ala Thr Ala Ala lie Gly Ala Gly 
15 10 15 

Gin Lys Asn Met val Gly Gly Gly Leu Ser Ser Thr Val Pro Pro Arg 
20 25 30 

Ser Ser Thr val Asn Pro Lys Asp Pro His Val lie Gin lie Ala Gin 
35 40 45 

Phe Ala Val Ala Asn Tyr Asn Ala Lys Ala Gly Thr Thr val val Trp 
50 55 60 

Leu Asn val Glu Tyr Gly Phe Trp Trp lie Asp Asp Asp Thr Tyr Tyr 
65 70 75 80 

Met Leu Ala He Lys Thr Gin Asp Leu Thr Gly Thr His Cys Asp val 
85 90 95 

Ala Leu val Arg Glu lie Ser Glu ser Asn Gly Thr Tyr ser Leu Lys 
100 105 110 

Trp Tyr Asn His Asn Asn Lys 
115 

<210> 15 

<211> 1367 

<212> DNA 

<213> Coffea canephora 
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gtcgctcact aacatttggt agacatactt cgattatgaa aatggggaag gctttccttt 120 

ttgccgttgt attggctgtg atcttagtgg cggctatgag catggagatc acagaaagag 180 

atttggcttc tgaggaaagc ttgtgggact tgtacgaaag atggaggagc catcatactg 240 

tttctcgaga cctttctgag aaacgaaagc gctttaatgt tttcaaggca aatgtccatc 300 

acattcacaa ggtgaaccag aaggacaagc cttacaagct gaaactcaac agtttcgctg 360 

atatgaccaa ccacgagttc agggaattct acagttctaa ggtgaaacat taccggatgc 420 

tccacggcag tcgtgctaat actggattta tgcatgggaa gactgaaagt ttgccagcct 480 

ccgttgattg gagaaagcaa ggagccgtga ctggcgtcaa gaatcaaggc aaatgtggta 540 

gctgttgggc attttcaact gtggttggag tcgagggaat caacaaaatc aaaacaggcc 600 

aattagtttc tctgtccgag caagaacttg ttgactgtga aacggacaat gaaggatgca 660 

acggaggact catggaaaat gcatacgagt ttattaagaa aagtggggga ataacaactg 720 

agaggctata tccctacaag gcaagagatg gcagctgtga ttcgtcaaag atgaatgccc 780 

ctgctgtgac tattgatggg catgaaatgg tacccgcaaa cgatgagaat gccttgatga 840 

aagctgttgc taaccagcct gtatcagtag ctatagatgc gtctggctct gacatgcaat 900 

tttattcaga gggtgtatac gctggagact cgtgtggcaa tgagcttgat catggcgtgg 960 

cggtcgtcgg ctacgggact gctcttgacg gtactaaata ctggatagtg aagaactcat 1020 

ggggaacagg atggggagaa cagggctata tcaggatgca acgtggtgtt gatgctgctg 1080 

aaggcggagt ttgtgggata gcaatggagg cctcctatcc acttaaattg tcctcccaca 1140 

atccaaaacc atccccacct aaggacgacc tctagattga tcctcttata tatatacata 1200 
tatatatata tttcagtaga ttcattgaat tttagttaca gactacgcgc ttctgaagac 
ttagatcatc tctaggcata gatttatgta atcctgctcc tgtgatggtt tgaataaaca 
ataagtagta ctaataaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 



<210> 16 

<211> 359 

<212> PRT 

<213> Coffea canephora 



<400> 16 

Met Lys Met Gly Lys Ala Phe Leu Phe Ala val val Leu Ala val He 



1260 
1320 
1367 



1 
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Leu val Ala Ala Met Ser Met Glu lie Thr Glu Arg Asp Leu Ala Ser 
20 25 30 



Glu Glu ser Leu Trp Asp Leu Tyr Glu Arg Trp Arg ser His His Thr 
35 40 45 



Val Ser Arg Asp Leu Ser Glu Lys Arg Lys Arg phe Asn val Phe Lys 
50 ~ 55 60 



Ala Asn val His His lie His Lys val Asn Gin Lys Asp Lys Pro Tyr 
65 70 75 80 



Lys Leu Lys Leu Asn Ser Phe Ala Asp Met Thr Asn His Glu Phe Arg 
85 90 95 



Glu Phe Tyr ser Ser Lys val Lys His Tyr Arg Met Leu His Gly ser 
100 105 110 



Ala Asn Thr Gly Phe Met His Gly Lys Thr Glu Ser Leu Pro Ala 
115 120 125 



ser val Asp Trp Arg Lys Gin Gly Ala val Thr Gly Val Lys Asn Gin 
130 135 140 



Gly Lys cys Gly Ser cys Trp Ala Phe ser Thr Val Val Gly Val Glu 
145 150 155 160 



Gly lie Asn Lys lie Lys Thr Gly Gin Leu Val Ser Leu Ser Glu Gin 
165 170 175 



Glu Leu val Asp Cys Glu Thr Asp Asn Glu Gly cys Asn Gly Gly Leu 
180 185 190 



Met Glu Asn Ala Tyr Glu Phe He Lys Lys ser Gly Gly lie Thr Thr 
195 200 205 



Glu Arg Leu Tyr Pro Tyr Lys Ala Arg Asp Gly Ser cys Asp ser Ser 
210 215 220 



Lys Met Asn Ala Pro Ala val Thr lie Asp Gly His Glu Met Val Pro 
225 230 235 240 



Ala Asn Asp Glu Asn Ala Leu Met Lys Ala val Ala Asn Gin Pro val 
245 250 255 



Ser val Ala lie Asp Ala ser Gly Ser Asp Met Gin Phe Tyr ser Glu 



260 



265 
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Gly val Tyr Ala Gly Asp ser Cys Gly Asn Glu Leu Asp His Gly val 

Ala val val Gly Tyr Gly Thr Ala Leu Asp Gly Thr Lys Tyr Trp He 
290 295 300 

val Lys Asn Ser Trp Gl^ Thr Gly Trp Gly Glu Gin Gly Tyr lie Arg 

Met Gin Arg Gly val Asp Ala Ala Glu Gly Gly val Cys Gly lie Ala 
325 330 3" 

Met Glu Ala ser Tyr Pro Leu Lys Leu ser ser His Asn Pro Lys Pro 
340 345 350 

Ser Pro Pro Lys Asp Asp Leu 
355 
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